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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a balance/unbalance conversion circuit, 



a balance/unbalance converter and communications equipment using them, 
which resolve problems caused by too narrow interval between balanced 
terminals, even in a frequency band of quasi-microwave or higher, without 
deteriorating the balancing characteristics and reduces the line loss by using 
coaxial cable. 

SOLUTION: Inner conductor forming holes 35, 36 and 38 provided with inner 
conductors 25, 26 and 28 on the inner plane are formed in a dielectric block 20, 
both edges of the inner conductor 25 are opened to take out terminal electrodes 
22 and 23, and both edges of the inner conductor 26 are grounded to an external 
conductor 30. Its central part is taken out as the terminal electrode 21. In this 
configuration, the balance/unbalance converter is provided by having the terminal 
electrode 21 as an unbalanced terminal, and the terminal electrodes 22 and 23 
as the balanced terminals. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Balanced - unbalance conversion circuit which establishes the 2nd line 
where the ends which are in the 1st line where ends were opened, the 1st line 
arranged along this 1st line, abbreviation, etc. by carrying out, and have electric 
merit were grounded, connects a balanced terminal to the ends of the 1st line, 
and comes to connect an unbalance terminal with the abbreviation center section 
of the 2nd line. 

[Claim 2] Balanced - unbalance conversion circuit according to claim 1 which 
establishes the 3rd line where abbreviation etc. is spread and the ends where 
electric length differs from said 2nd line were grounded along said 1st line in the 
electric merit of said 1st line, and comes to connect an unbalance terminal with 
the abbreviation center section of the 3rd line. 

[Claim 3] Balanced - unbalance conversion circuit according to claim 2 which set 
the electric merit of said 1st line among the electric merits of said the 2nd and 3rd 
line. 

[Claim 4] each line according to claim 1 , 2, or 3 -- respectively -- a dielectric 
substrate - a conductor - balanced - unbalance converter which constituted the 



film from the microstrip line or the strip line which prepares and changes. 
[Claim 5] each line according to claim 1 , 2, or 3 - respectively ~ a dielectric block 
- a conductor - balanced - unbalance converter which constituted the film from a 
dielectric coaxial track which prepares and changes. 

[Claim 6] said conductor - balanced - unbalance converter according to claim 4 
or 5 used as the thin film laminating electrode which has the field which carried 
out two or more layer laminating of a thin film conductor layer thinner than a skin 
depth and a thin film dielectric layer by turns. [ in / for membranous some or 
membranous all / an operating frequency ] 

[Claim 7] The transmitter equipped with balanced - unbalance converter 
according to claim 4, 5, or 6. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transmitter using balanced - 
unbalance conversion circuit, balanced - unbalance converter, and these which 
are used with a RF band. 



[0002] 

[Description of the Prior Art] As a balanced - unbalance conversion circuit of a 
broadband, MACHANDOBARAN as shown in drawing 9 is known. In drawing 9 , 
5a, 5b, 6a, and 6b are the lines of the quarter-wave length in an operating 
frequency, respectively, and Lines 6a and 6b ground each one side edge, and 
make the another side edge the signal input/output terminal. Moreover, the one 
side edge of line 5b is opened, an another side edge is connected to the one side 
edge of line 5a, and the another side edge of line 5a is made into the signal 
input/output terminal. 

[0003] Since it is such structure, Lines 5a and 5b and Lines 6a and 6b carry out 
electromagnetic-field association, respectively, and the phase contrast of 180 
degrees arises between the touch-down edge of line 5b, and the signal 
input/output terminal of line 5a. Therefore, it acts as a balun which terminals 2 
and 3 use as a balanced terminal, and a terminal 1 uses as an unbalance 
terminal. 

[0004] On the other hand, there is a U.S. Pat. No. 5,880,646 number as a 
balanced - unbalance converter using a coaxial track. This balanced - unbalance 
transducer establishes two lines of quarter-wave length in a dielectric block, 
forms in the outside surface of a dielectric block the line which connects the 
edges of those two lines, and uses the other-end section of these two lines as a 
balanced terminal, among those it is made to make between one side and touch- 
down act as an unbalance terminal. 
[0005] 

[Problem(s) to be Solved by the Invention] Since the line is formed on a dielectric 
substrate, conventional MACHANDOBARAN shown in drawing 9 has low Q of a 
line, and spurious radiation also poses a problem. On the other hand, in 
balanced - unbalance converter using a coaxial track as shown in the above- 
mentioned United States patent, since the line of one side of a balanced terminal 
will be taken about only 1/2 wave, loss for the line will worsen a balanced 
property (amplitude difference between balanced terminals). 



[0006] If MACHANDOBARAN shown in drawing 9 is incidentally constituted 
using a coaxial track, since the lines 6a and 6b parallel to this will be established 
in a dielectric block with 1/2 wave of line (5a+5b), spacing of the open end of the 
quarter-wave lines 6a and 6b where a balanced terminal faces each other will 
approach too much, and it will become difficult to form a balanced input/output 
terminal. 

[0007] Moreover, although conventional MACHANDOBARAN changes one 
unbalance signal and one balanced signal into an unbalance-balance mutually, it 
has neither the spectral separation function which separates one balanced signal 
spectrally and is transmitted as two unbalance signals, nor the synthetic function 
which compounds two unbalance signals and is transmitted as one balanced 
signal. 

[0008] The object of this invention is to solve the problem by spacing between 
the balanced terminals mentioned above becoming narrow too much, for 
example, offer effective balanced - unbalance conversion circuit, balanced - 
unbalance converter, and the transmitter using these with the frequency band 
more than a semi- microwave band. 

[0009] Moreover, other objects of this invention have little loss in a line, and it is 
to offer balanced - unbalance conversion circuit constituted using the coaxial 
track which does not worsen a balanced property, balanced - unbalance 
converter, and the communications apparatus using them. 
[0010] Furthermore, other objects of this invention compound two unbalance 
signals with which the frequencies outputted from two voltage controlled 
oscillators, respectively differ, and are to offer balanced - unbalance conversion 
circuit which has the function, i.e., the function which compounds two unbalance 
signals and is changed into one balanced signal, mix that output, balanced - 
unbalance converter, and the communications apparatus using them. 
[0011] 

[Means for Solving the Problem] Balanced - unbalance conversion circuit of this 
invention constitutes by establishing the 2nd line where the ends which are in the 



1st line where ends were opened, the 1st line arranged along this 1st line, 
abbreviation, etc. by carrying out, and have electric merit were grounded, 
connecting a balanced terminal to the ends of the 1st line, and connecting an 
unbalance terminal to the abbreviation center section of the 2nd line. Thus, by 
connecting a balanced terminal to the ends of the 1st line, spacing between 
balanced terminals is made large, and formation of a balanced terminal is made 
easy, and connection with the balanced line is made easy. As unnecessary 
association between parallel terminals furthermore does not arise, the 
outstanding balanced property is acquired. 

[0012] Moreover, the 1st line where, as for balanced - unbalance conversion 
circuit of this invention, ends were opened, And it spreads abbreviation etc. on 
the electric merit of the 1st line stationed along this 1st line, the 2nd-3rd line 
where the ends where electric merits differ mutually were grounded is 
established, a balanced terminal is connected to the ends of the 1st line, and an 
unbalance terminal is connected and constituted in the abbreviation center 
section of the 2nd-3rd line, respectively. Balanced - unbalance conversion circuit 
corresponding to 2 cycles equipped with one balanced terminal and two 
unbalance terminals by this is obtained. That is, balanced - unbalance 
conversion circuit with composition or the spectral separation function of a signal 
is obtained with a balanced signal-unbalance signal transformation function. 
[0013] Moreover, balanced - unbalance conversion circuit of this invention 
defines the line length of said 1st line between the electric length of said the 2nd 
and 3rd line. The difference of the electric merit between the 1st line and the 2nd 
line and the difference of the electric merit between the 1st line and the 3rd line 
are made small by this, respectively, and good balanced - unbalance transfer 
characteristic is acquired about two frequency bands. 
[0014] each of the 1st-2nd line [ in / in balanced - unbalance converter of this 
invention / the above-mentioned balanced - unbalance conversion circuit ] - a 
dielectric substrate - a conductor - the film consists of the microstrip lines or the 
strip lines which prepare and change. It enables it to constitute easily balanced - 



unbalance converter using a dielectric substrate by this, and connection with 
other RF circuits formed on a dielectric substrate is made easy. 
[0015] moreover, each of the 1st-2nd line [ in / in balanced - unbalance 
transducer of this invention / the above-mentioned balanced - unbalance 
conversion circuit ] - a dielectric block - a conductor - it constitutes from a 
dielectric coaxial track in which it comes to prepare the film. This constitutes 
small balanced - unbalance converter which has low loss and a low spurious 
radiation property. 

[0016] moreover, balanced - unbalance converter of this invention - the above - 
a conductor - it considers as the thin film laminating electrode which has the field 
which carried out two or more layer laminating of a thin film conductor layer 
thinner than a skin depth and a thin film dielectric layer by turns. [ in / for 
membranous some or membranous all / an operating frequency ] This attains low 
loss-ization. 

[0017] Furthermore, the transmitter of this invention prepares said balanced - 
unbalance converter for example, in the RF circuit section, and constitutes a 
transmitter. This obtains a small and efficient transmitter. 
[0018] 

[Embodiment of the Invention] The configuration of balanced - unbalance 
converter concerning the 1st operation gestalt of this invention is explained with 
reference to drawing 1 and drawing 2 . Drawing 1 is the top view of balanced - 
unbalance converter. 15 and 16 are stripline electrodes, respectively and are 
carrying out contiguity arrangement mutually here on the top face of the dielectric 
substrate 10. Forming the ground electrode of the whole abbreviation surface in 
the underside of the dielectric substrate 10, this dielectric substrate 10, the 
stripline electrodes 15 and 16, and a ground electrode constitute the microstrip 
line, respectively. Moreover, 11,12, and 13 are terminal electrodes, respectively, 
and the terminal electrode 1 1 is pulled out from the center of the stripline 
electrode 16, and is pulling out the terminal electrodes 12 and 13 from the ends 
of the stripline electrode 15. The ends of the stripline electrode 16 are used as 



the pattern connected with the ground electrode prepared in the top face of the 
dielectric substrate 10. 

[0019] Drawing 2 is the representative circuit schematic of balanced - unbalance 
converter shown in drawing 1 . The microstrip line by the stripline electrode 15 
which showed 15' to drawing 1 here, 16*a, and 16b' are the microstrip lines by the 
stripline electrode 16 shown in drawing 1 . Thus, both microstrip lines carry out 
electromagnetic-field association by carrying out contiguity arrangement of 
microstrip line 15' by which ends were opened wide, and microstrip line 16a' by 
which each edge was grounded and 16b' at parallel. At this time, the touch-down 
edge of microstrip line 16a' and 16b' serves as touch-down potential, the 
potential of the terminal electrode 1 1 changes according to an unbalanced input 
electrical potential difference between touch-down potentials, and output voltage 
produces the ends of microstrip line 15' in the state of disconnection in the 
relation whose mutual phase contrast is 180 degrees. Thereby, in the terminal 
electrode 11, an unbalanced input terminal and the terminal electrodes 12 and 13 
act as a balanced output terminal. Moreover, a balanced input terminal and the 
terminal electrode 11 can also be used for terminals 12 and 13 as an unbalance 
output terminal with the reversibility of a circuit. 

[0020] Next, the configuration of balanced - unbalance converter concerning the 
2nd operation gestalt is explained with reference to drawing 3 . (A) of drawing 3 - 
- an appearance perspective view and (B) - two - inner - a conductor - it is the 
sectional view which passes along a part for a formation pore. However, the top 
face in drawing counters the circuit board with the sense shown in (A) of drawing 
3 in the case of the surface mount to the circuit board, the terminal electrodes 21, 
22, and 23 are connected to the signal I/O electrode on the circuit board, 
respectively, and a conductor 30 is connected to the ground electrode on the 
circuit board outside. 

[0021] the dielectric block 20 - the whole -- an abbreviation rectangular 
parallelepiped configuration -- accomplishing - three - inner - a conductor - the 
formation holes 35, 36, and 38 are formed, two [ among these, ] - inner - a 



conductor - the formation holes 35 and 36 - mutual - parallel - inner - a 
conductor ~ the formation hole 38 - inner - a conductor - it forms in the sense 
which intersects perpendicularly with the formation hole 36, respectively, among 
these -- a conductor - the inner surface of the formation holes 35, 36, and 38 - 
inner - conductors 25, 26, and 28 are formed, respectively, the outside surface 
of the dielectric block 20 -- inner - a conductor -- the both ends of the formation 
hole 35 - inner - separation formation of the terminal electrodes 22 and 23 
which flow in a conductor 25 is carried out from the conductor 30 outside, 
moreover - inner - a conductor - opening of the formation hole 38 -- inner - 
separation formation of the terminal electrode 21 which flows in a conductor 28 is 
carried out from the conductor 30 outside, on the other hand - inner - a 
conductor - the inner surface of the formation hole 36 -- inner - the conductor 26 
is making the conductor 30 flow through the both ends outside 
[0022] Such structure constitutes the same balanced - unbalance conversion 
circuit as what was shown in drawing 2 equivalent. That is, an unbalance 
terminal and the terminal electrodes 22 and 23 act [ the terminal electrode 21 ] as 
a balanced terminal. 

[0023] Next, the configuration of balanced - unbalance converter which has 
multiplexing or the spectral separation function concerning the 3rd operation 
gestalt is explained with reference to drawing 4 and drawing 5 . Drawing 4 is the 
top view of balanced - unbalance converter. 15, 16, and 17 are stripline 
electrodes, respectively, are the top face of the dielectric substrate 10, and are 
making the both sides of the stripline electrode 15 carry out contiguity 
arrangement of the stripline electrodes 16 and 17 here, respectively. Forming the 
ground electrode of the whole abbreviation surface in the underside of the 
dielectric substrate 10, this dielectric substrate 10, the stripline electrodes 15, 16, 
and 17, and a ground electrode constitute the microstrip line, respectively. 
Moreover, 11, 12, 13, and 14 are terminal electrodes, respectively, and the 
terminal electrodes 1 1 and 14 are pulled out from the center of the stripline 
electrodes 16 and 17, respectively, and are pulling out the terminal electrodes 12 



and 13 from the ends of the stripline electrode 15. The ends of the stripline 
electrodes 16 and 17 are used as the pattern connected with the ground 
electrode prepared in the top face of the dielectric substrate 10, respectively. 
[0024] Drawing 5 is the representative circuit schematic of balanced - unbalance 
converter shown in drawing 4 . The microstrip line by the stripline electrode 16 
which showed the microstrip line by the stripline electrode 15 which showed 15' 
to drawing 1 here, 16'a, and 16b' to drawing 1 , 17'a, and 17b' are the microstrip 
lines by the stripline electrode 17 shown in drawing 1 . Thus, both microstrip lines 
carry out electromagnetic-field association by carrying out contiguity arrangement 
of microstrip line 15' by which ends were opened wide, and microstrip line 16a' 
by which each edge was grounded and 16b' at parallel. Similarly, microstrip line 
15', and microstrip line 17a' and 17b' carry out electromagnetic-field association. 
[0025] It is made to differ from the electric length of microstrip line 16a' and whole 
16b', and the electric length of microstrip line 17a' and whole 17b' here, and the 
electric length of microstrip line 15' is further made into the both middle die length. 
Thereby, it acts as a balanced - unbalance converter in the 1st frequency band 
by microstrip line 15', and 16a' and 16b', and acts as a balanced - unbalance 
converter in the 2nd frequency band simultaneously by microstrip line 15', and 
microstrip line 17a' and 17b'. That is, it uses as a multiplexing machine which has 
the function which uses the terminal electrodes 1 1 and 14 as an unbalanced 
input terminal, respectively, inputs the signal of the 1st frequency band, and the 
signal of the 2nd frequency band, and outputs a multiplexing signal by making 
the terminal electrodes 12 and 13 into a balanced output terminal. Or it uses by 
making the terminal electrodes 1 1 and 14 into an unbalance output terminal as a 
splitter which has the function to separate an input signal spectrally into the 
signal of the 1st frequency band, and the signal of the 2nd frequency band, 
respectively, making the terminal electrodes 12 and 13 as a balanced input 
terminal. Since both the differences of the electric merit between the difference of 
the electric merit between microstrip line 15', and 16a' and 16b' and microstrip 
line 15', and 17a' and 17b' are small at this time, a multiplexing property good 



about the above 1st and the 2nd frequency band and a spectral separation 
property can be acquired. 

[0026] Next, the configuration of balanced - unbalance converter which has 
multiplexing or the spectral separation function concerning the 4th operation 
gestalt is explained with reference to drawing 6 . (A) of drawing 6 - an 
appearance perspective view and (B) - two - inner - a conductor - it is the 
sectional view which passes along a part for a formation pore. However, the top 
face in drawing counters the circuit board with the sense shown in (A) of drawing 
6 R> 6 in the case of the surface mount to the circuit board, the terminal 
electrodes 21, 22, 23, and 24 are connected to the signal I/O electrode on the 
circuit board, respectively, and a conductor 30 is connected to the ground 
electrode on the circuit board outside. 

[0027] the dielectric block 20 -- the whole - an abbreviation rectangular 
parallelepiped configuration - accomplishing - three - inner - a conductor - the 
formation holes 35, 36, and 37 and two slits 39 and 40 are formed, three - inner 
- a conductor - the formation holes 35, 36, and 37 - mutual - parallel - slits 39 
and 40 - inner - a conductor - it forms in the sense which intersects 
perpendicularly with the formation holes 36 and 37, respectively, inner - a 
conductor -- the inner surface of the formation holes 35, 36, and 37 - inner - 
conductors 25, 26, and 27 - the inner surface of slits 39 and 40 - inner - 
conductors 41 and 42 are formed, respectively, the outside surface of the 
dielectric block 20 - inner - a conductor - the both ends of the formation hole 35 
.. j nner .. separation formation of the terminal electrodes 22 and 23 which flow in 
a conductor 25 is carried out from the conductor 30 outside. Moreover, 
separation formation of the terminal electrodes 21 and 24 which flow in 
conductors 41 and 42 inside is carried out from the conductor 30 outside at 
opening of slits 39 and 40. on the other hand - inner -- a conductor - the inner 
surface of the formation holes 36 and 37 - inner - conductors 26 and 27 are 
making the conductor 30 flow through the both ends outside 
[0028] Such structure constitutes the multiplexing machine or splitter which uses 



the terminal electrodes 21 and 24 as an unbalance terminal, and uses the 
terminal electrodes 22 and 23 as a balanced terminal, respectively like what was 
shown in drawing 5 equivalent. 

[0029] Next, the configuration of balanced - unbalance converter concerning the 
5th operation gestalt is explained with reference to drawing 7 . The configuration 
of the whole balanced - unbalance converter concerning this 5th operation 
gestalt is the same as that of what was shown in drawing 3 as 2nd operation 
gestalt. however - the example shown in drawing 3 - the conductor of each part 
- the film -- the conductor of the usual monolayer - although considered as the 
film - this 5th operation gestalt - the conductor of main parts - the film consists 
of thin film laminating electrodes. 

[0030] The sectional view of the part as what was shown in (B) of drawing 3 
where (A) of drawing 7 is the same, and (C) are the enlarged drawings of C part 
in (B). However, compared with each thin film conductor layer etc., the thickness 
of the dielectric block 1 is shortened substantially and drawn. As for a thin film 
conductor layer and 262,302, in (B) of drawing 7 , a thin film dielectric layer and 
263,303 is [ 261,301 ] the outermost conductor layer, respectively. Thus, by 
carrying out the laminating of a thin film conductor layer and the thin film 
dielectric layer by turns, the conductor 30 is constituted a conductor 26 and 
outside among thin film laminating electrode structures. In addition, the front face 
of a thin film laminating electrode is made strong by preparing the thick conductor 
layer of thickness in an outermost layer of drum. 

[0031] the outside which changes from the monolayer electrode which has the 
thickness of 3 times or more of the skin depth in an operating frequency to the 
short circuit side of the dielectric block 1 - a conductor - forming 30', it has thin 
film laminating electrode structure, respectively -- inner -- while making it flow 
through a conductor 30 a conductor 26 and outside, each thin film conductor 
layers are connected in common. 

[0032] another side - inner - a conductor - it is similarly made thin film 
laminating electrode structure about 25 part. 



[0033] the conductor according [ since the effectiveness that currents distribute to 
each thin film conductor layer together, and the phase of the current which flows 
to each thin film conductor layer of a thin film laminating electrode with the 
monolayer electrode of a short circuit side flows is maintained by such electrode 
structure, according to it, the resonance cross section of a thin film laminating 
electrode increases and ] to the skin effect - loss is reduced. Consequently, a 
low insertion-loss property is acquired. 

[0034] Next, the configuration of the transmitter using the above-mentioned 
balanced - unbalance converter is explained with reference to drawing 8 . this 
drawing - setting - ANT -- a transceiver antenna and DPX - for an amplifying 
circuit, and BUa and BUb, balanced - unbalance converter, MIXa, and MIXb are 
[ a duplexer, BPFa, BPFb, and BPFc / a band-pass filter, AMPa, and AMPb / an 
oscillator and DIV of a mixer and OSC ] counting-down circuits (synthesizer), 
respectively. MIXa modulates the signalling frequency outputted from DIV with a 
modulating signal, BPFa passes only the band of transmit frequencies, and 
AMPa carries out power amplification of this, and transmits from ANT through 
DPX. BPFb passes only a received frequency band among the signals outputted 
from DPX, and AMPb amplifies it. MIXb mixes the signalling frequency and the 
input signal which are outputted from BPFc, and outputs an intermediate 
frequency signal IF. 

[0035] It is a balanced input mold amplifying circuit, and AMPb is an unbalanced 
output mold amplifying circuit, and the amplifying circuit AMPa shown in drawing 
8 changes the unbalance output signal from band-pass filter BPFa into a 
balanced signal, and gives balanced - unbalance converter BUa to an amplifying 
circuit AMPa. Moreover, balanced - unbalance converter BUb changes the 
unbalance output signal from an amplifying circuit AMPb into a balanced signal, 
and gives it to MIXb. 

[0036] In addition, although the microstrip line constituted the line from the 
example shown in drawing 1 and drawing 4 , a line may consist of striplines by 
[ of a stripline electrode ] preparing a dielectric layer up and down. 



[0037] Moreover, although the line of a coaxial type was constituted from an 
example shown in drawing 3 , drawing 6 , and drawing 7 using the single 
dielectric block In addition, balanced - unbalance converter on the line of coaxial 
structure may be constituted as a result by forming a conductor in the inner 
surface of each slot inside, forming a conductor in each rear face outside using 
two dielectric plates which formed the slot, respectively, and joining two dielectric 
plates. 
[0038] 

[Effect of the Invention] According to this invention, spacing between balanced 
terminals becomes large and connection with the balanced line becomes easy. 
Moreover, the outstanding balanced property is acquired, without also producing 
unnecessary association between parallel terminals. 

[0039] the [ moreover, / which was mentioned above according to this invention ] 
- by establishing 1 and the 2nd-3rd line, it can use as a balanced - unbalance 
conversion circuit which has multiplexing or the spectral separation function of 3 
port molds equipped with one balanced terminal and two unbalance terminals, 
and can miniaturize in the whole. 

[0040] Moreover, by setting the electric merit of the 1st line mentioned above 
among the electric merits of the 2nd and the 3rd line according to this invention 
Balanced - unbalance converter on the 1st line and 2nd line and balanced - 
unbalance converter on the 1st line and 3rd line Good balanced - unbalance 
transfer characteristic will be shown about two frequency bands, and a 
multiplexing property good about two frequency bands which should be 
multiplexed or separated spectrally, or a spectral separation property can be 
acquired. 

[0041] moreover - according to this invention - each line - respectively - a 
dielectric substrate - a conductor - by constituting the film from the microstrip 
line or the strip line which prepares and changes, balanced - unbalance 
converter using a dielectric substrate can be constituted easily, and connection 
with other RF circuits formed on a dielectric substrate becomes easy. 



[0042] moreover » according to this invention - each line - respectively - a 
dielectric block - a conductor - small balanced - unbalance converter which has 
low loss and a low spurious radiation property is easily obtained by constituting 
the film from a dielectric coaxial track which prepares and changes. 
[0043] moreover - according to this invention - said conductor - the conductor 
the resonance cross section of a thin film laminating electrode increases by using 
membranous some or membranous all as a thin film laminating electrode, and 
according to the skin effect loss is reduced and balanced - unbalance 
converter of low loss is obtained. 

[0044] Moreover, according to this invention, a small and efficient transmitter is 
obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the configuration of balanced - unbalance 
converter concerning the 1st operation gestalt 

[Drawing 2] The representative circuit schematic of this balanced - unbalance 
converter 



[Drawing 3] The appearance perspective view and sectional view of balanced - 
unbalance converter concerning the 2nd operation gestalt 
[Drawing 4] Drawing showing the configuration of balanced - unbalance 
converter concerning the 3rd operation gestalt 

[Drawing 5] The representative circuit schematic of this balanced - unbalance 
converter 

[Drawing 6] The appearance perspective view and sectional view of balanced - 

unbalance converter concerning the 4th operation gestalt 

[Drawing 7] The sectional view and its elements on larger scale of balanced - 

unbalance converter concerning the 5th operation gestalt 

[Drawing 8] The block diagram showing the configuration of the transmitter 

concerning the 6th operation gestalt 

[Drawing 9] Drawing showing the configuration of the conventional balanced - 

unbalance converter 

[Description of Notations] 

1 -unbalance terminal 

2, 3-balance terminal 

5, 6-lines 

1 0-dielectric substrate 

11 - 14-terminal electrode 

15 - 17-stripline electrode 

15' - 17-microstrip line 

20-dielectric block 

21 - 24-terminal electrode 

It is a conductor in 25 - 28-. 

It is a conductor 30- outside. 

It is a conductor (monolayer electrode) 30'- outside. 

the inside of 35 - 38- a conductor - a formation hole 

39, 40-slit 

It is a conductor in 41 and 42-. 



261 .301 - thin film conductor layer 

262.302- thin film dielectric layer 

The 263,303-outermost conductor layer 
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[Drawing 8] 
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